A new phenolic compound (1), a steroid (2), a new steroid glycoside (4), two triterpenoids (3 & 6) and a new phloroglucinol-sesquiterpene (5) have been isolated from the ethyl acetate extract of Sarang Semut (Myrmecodia pendans) and their structures were determined on the basis of the spectral data. The bioactivity evaluation was conducted with the inhibition zone of compounds (mm) using Kirby-Bauer method at concentrations of 1000 and 5000 ppm for compound 1 against pathogenic oral bacteria Enterococcus faecalis, was 8.55 and 8.05 mm, respectively. Compounds 2-3 against Streptococcus mutans were 9.00 and 8.45 mm (2) and 10.24 and 9.35 mm (3), respectively. Compound 5 against Porphyromonas gingivalis was 11.5 and 10.8 mm, respectively.
Herbal or natural products have gained popularity for their high antibacterial activities, biocompatibility, anti-inflammatory, and anti-oxidants properties [1] . Herbal remedies have long been used in treating gum and dental problems. In many traditional cultures, herbal "chewing sticks" made out of plants, shrubs or trees with high antimicrobial activities are commonly found [2] . Herbs have the potential to be alternatives to current treatment modes for oral health problems. As there is a lack of information on the efficacy of herbs toward oral tissues, mechanism of effect, and side effects, more research is thus required to explore these traditional medicines.
Sarang Semut (Myrmecodia pendans) is widely used in West Papua as herb with broad range therapeutic values [3] . This plant is a member of the Rubiaceae family with five Genera, but only two of them are associated with ants. They are Myrmecodia (45 species) and Hypnophytum (26 species). Among the species, only Hypnophytum formicarum, Myrmeco diapendans, and Myrmeco diatuberosa are considered to have medicinal values [4] . Previous studies of Sarang Semut crude extract showed its antioxidant activities [5] [6] . The ethyl acetate fraction of the M. pendans at 50 µg mL -1 has the highest activity in lymphocytes proliferation. Thus, the Sarang Semut tuber can potentially be an immunomodulatory agent [3] . Previous study by Soekmanto et al. (2010) proved that the extract of the M. pendans has anticancer activities in both human cervix (HeLa) and canine mammary tumor cell lines (MCM-B2), with IC 50 values of 27.61 and 54.57 ppm respectively. This suggests that the activities of phenolic compounds, especially flavonoids, are present in the extract [4] [5] [6] [7] . Terpenoids from the Sarang Semut of Papua was also found to inhibit the growth of ovarian cancer cell lines (SKOV-3), with an IC 50 of 481µg mL -1 for 48 hours [8] .
However, because the antibacterial activity of Sarang Semut and its active compounds against oral pathogens have yet to be evaluated, this study focuses mainly on isolating and elucidating the antibacterial agents from the Sarang Semut against oral pathogens. Our chemical investigation confirmed that the Sarang Semut produced a new phenolic compound new phenolic compounds (1), steroid (2) , new steroid glycoside (4), two terpenoids (3 and 6), and new sesquiterpenoid (5) . Their structures were elucidated as dibenzo-p-dioxin-2,8-dicarboxylic acid (1), stigmast-4-ene-3-one (2), pomolic acid (3), 6ʹ-O-tridecanoyl-3-O-β-D-glucosyl-sitosterol (4), phloroglucinol coupled sesquiterpene (5) , and betulin (6) ( Figure 1 ) by using the spectroscopic data analyses (UV, IR, ES-MS, 1D-, and 2D-NMR). The present report also describes the antibacterial activity of the compounds against Enterococcus faecalis 29212, Streptococcus mutans 25175, and Porphyromonas gingivalis ATCC 33277.
The ethyl acetate of the Sarang Semut was subjected to multiple chromatographic steps using silica gel G60 and ODS RP-18. As a result, six compounds were obtained (1-6) ( Figure 1 ).
Compound 1 was obtained as a white crystal. Its molecular formula was C 14 H 8 O 6 based on the [M+H] + ion peak in high resolution mass spectrometry (m/z 273.5866). The presence of a hydroxyl group of 1 was confirmed by absorption at 3247.8 cm -1 in IR spectrum and a conjugated carboxyl group was also confirmed by the presence of δc 170.4 in the 13 C-NMR and 1673.3 cm -1 in IR spectrum. Based on the 13 C-NMR and DEPT 135 spectra, all the carbons of compound 1 consisted of seven carbon signals (δc 170.4, 151.6, 146.1, and 123.3), three methines (δc 123.9, 117.8, and 115.8), and three quaternary carbons (δc 170.4, 151.6, and 146.1). The HMQC data showed that each signal of the methine carbons correlated with two protons. Therefore, all the carbon signals of compound 1 are suggested to contain two carbons. The 1 H-NMR spectrum of compound 1 (in CD 3 OD) showed the resonances of three aromatic protons at δ H 7.44 (d, J = 1.95 Hz, H-4), 7.42 (d, J = 1.95 Hz, H-6), and 6.80 (dd, J = 7.8 Hz, H-5) forming an ABX spin system [9] . One substituent group was the carboxyl group that correlated with the carbons at δc 123.3, and the other substituent group was oxygen that showed deshielding at δc151.6 and 146.1 (oxygenated carbon sp 2 ). Analysis of the spectrum HMBC created a fragment of 3,4dihydroxi benzoic acid. Following a comparison to references of a published report, we found that the chemical shift for the carbon and proton of compound 1 is the same as 3,4-dihydroxy benzoic [10] [11] [12] . Therefore, the deduced structure of compound 1 is arranged by two of the same fragment structures. Based on the UV, IR, NMR and MS data, compound 1 is suggested as a dimer of 3,4dihydroxy benzoic acid, which is known as dibenzo-p-dioxin-2,8dicarboxylic acid. The main structural framework of compound 1 resembles the caricapinoside that can be found in unripe Carica papaya fruit extract [13] . Compound 1 is an aglycone of caricapinoside and this structure has not been reported previously in natural products. 3] assignable to fatty acid esters were clearly confirmed by the 13 C-NMR. The 1 H-NMR spectrum showed signals for two tertiary and three secondary methyl group as well as and one ethyl group and an anomeric proton signal of D-glycose at which indicated the β-linkage of D-glycose with sitosterol as shown in Table 1 [14, 15] . The 1 H-NMR spectrum also exhibited the presence of a long-chain fatty acid ester, according to signals at δ H 1.25~1.47 (m, 22H), and a secondary methyl group at δ H 0.88 (m, 3H. Therefore, it is suggested that compound 4 is a steroid glycoside with a long-chain fatty acid ester with one glucose moiety. The glucose unit was assigned to be at C-3 of sitosterol, according to the correlation from H-1' of D-glucose (δ H 4.37) to C-3 (δ C 79.7). A comparison of the NMR data of 4 with that of 4′-Odocosanoyl-3-O-β-D-glucosyl-sitosterol [16] revealed that the structure of the two compounds are closely related, the main differences are the position of fatty acid ester and a number of methylene group in the fatty acid. The position of the fatty acid ester unit at C-6' of D-glucose was confirmed by correlation between H-6' methylnene at δ H 4.23 and 4.90 (each 1H, dd) and C-1'' (δ C 175.0).
Based on the chemical shifts appeared at δ C 175.0, 34.4, 32.1, 29.9~29.4, 25.1, 22.9, 14.3 in HMQC and the molecular formula, the fatty acid moiety of 4 was suggested to be tridecanoyl ester.
Thus the relative stereostructure of 4 was deduced as 6ʹ-Otridecanoyl-3-O-β-D-glucosyl-sitosterol (Figure 1 ) Generally the fatty acids esterified at C-3 of steroid or steroids glucosides are composed of even-numbered ones [16] [17] [18] . This is a new steroid glucoside reported for the first time from this plant. Compound 5 was isolated as pale brown oil. The molecular formula was suggested to be C 25 Consequently, it was also allowed the assignment of three hydroxyls at C-1', C-3', and C-5'. Consequently, the 2-methyetanoyl substituent could only be positioned at C-2'.
Based on the analysis, those data, which is supported by a comparison with the published NMR data, compound 5 contained a grandinol [22] . The connections of the two structural fragments, quaternary carbons, and the other functional groups were mainly achieved by the HMBC spectrum that showed the correlations of H-14 with C-1, C-2, and C-6, suggesting the attachment of Me-14 to C-1 and the correlations of H-12 with C-4, C-11, and C-13 and H-13 with C-4, C-11, and C-12 determined the position of an isopropenyl group was at C-4. Based on the analysis of the NMR data, as well as a comparison with previously reported paper [19] , the structure of compound 5 was tentatively proposed as phloroglucinol sesquiterpenoid.
The known compounds were identified as stigmast-4-ene-3-one (2) [20, 21] , pomolic acid (3) [22] , and betulin (6) [23] [24] [25] , on the basis of NMR and mass spectra, as well as by comparison of their spectral data with those reported previously.
To evaluate the antibacterial activity, the compounds 1-5 were assayed using a disk diffusion method. Compounds 1 and 3 were tested against E. faecalis, 2 and 3 were tested against S. mutans and compounds 4 and 5 against P. gingivalis. Chlorhexidine was used as a positive control for each bacterium. The effectiveness of 4 and 5 against P. gingivalis was determined based on the inhibition zone of the compounds. 
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